Abstract-In
detection are mainly following methods: the method based on the optical flow field [1] , the inter-frame difference method and the background detection based on the target detection method. Optical flow target detection is a method of moving target, which the basic principle is: that a velocity vector is given to the moving target pixel, and the image will form an optical flow field, and its background will be obviously distinguished from the moving target vector. In the meanwhile, you can get the location of the target by analyzing dynamic image. This method is suitable for all kinds of backgrounds, and it has no requirement for background. Its drawbacks are that the number of pixels is too large, the distribution of optical motion fields is too wide and inaccurate, and the computation is too large. The method of inter-frame difference [2] is used to obtain the foreground of the target by using the threshold segmentation method to obtain the difference between the pixels of the adjacent two frames, whose calculation is small, and the ability of target recognition is poor when the illumination changes.
In order to ensure the accuracy and integrity of UAV target detection, the traditional method of sliding window to detect UAV requires that the sample picture and the picture to be tested need to be scaled until the target of the image to be detected is less than or equal to the template size and the detection is stopped. So that the UAV which is larger than or equal to the template size can also be detected accurately after adjusting the pixel size of the whole image to be tested. However, the HOG feature [3] [4] [5] is extracted after the image is scaled. Extracting HOG feature need to traverse the whole image by sliding window [3] until the edge contour feature of high dimension can be obtained by matching, so that the traversal need to take a long time, which leads to the slow generation of feature descriptors, and the scale of each level requires a large amount of computation.
An image segmentation method based on graph theory and HOG-FLD feature fusion is proposed for UAV detection in this paper. This method is divided into training stage and test stage. In the training stage, it is necessary to unify and gray-scale processed the pixel size of positive and negative samples set be collected in advance, and then it could obtain the feature vector with small dimension which can stably describe the UAV contour feature after the feature extraction is carried out by using HOG-FLD feature fusion method. Finally, the feature vector is input into the support vector machine model, the support vector machine classifier is trained after a series of statistical learning. In the test stage, the candidate regions are screened out by using the segmentation method based on graph theory and are extracted features according to the feature extraction method of the training stage, and then the extracted features are input into the trained classifier to carry out classification and detecting whether the candidate area includes the target UAV. Image segmentation uses the connected method of graph [6] or the minimum spanning tree to merge the region, which mainly determines whether to merge the two regions according to the similarity of each region of the image. This method could not only obtain the global features of the image and the candidate area of UAV, but also the calculation speed is very fast and the processing efficiency is also high need to be decomposed and regional block of small different features need to be merged [11] , which follows the principle of [10] the optimal segmentation.
B. Acquisition Principle of UAV Region of Interest
The image contains information such as shape, size, color, texture and so on. Image will be segmented after the whole image is traversed by the search algorithm of graph theory. In the graph theory, the definition of the image -to -graph [12] is described as follows:
is an undirected graph with V as its vertex and E as its edge set. Any edge [7] , the graph G is divided into several disjoint independent regions, and the region is defined as
, E' is a subset of E. The regions of the picture is segmented by the algorithm of Minimun Spanning Tree(MST) [14] that the difference of the pixels in the same region is measured through the maximum weight edge, of which the largest weight edge of segmentation region values are defined as follows:
Where C is the generated partition region,
represents the set of partitioned regions or the Minimun Spanning Tree [17] that C generates in E.
The resulting dissimilarity between pixels within the segmented region could also be understood as the weight of the minimum edge that connects the vertices of two segmented regions, as defined below:
When there is no edge connection between the two partitioned regions, there is
. The condition for the appearance of its partition boundary is defined as follows:

If true in the expression is satisfied, then the boundary is represented, then the region is segmented. otherwise, it is merged.
Where the smallest internal difference of division is defined as follows:
 is a threshold function, which is used to control the merging degree of the image segmentation region, which is defined as
C is the number of the segmentation region or the vertex, and k is a constant parameter that is used to control the coarse granularity of its image segmentation area. The segmentation effect is shown in 
the similarity set S could be gotten by combining these four kinds of similarity, and the formula of the combination is as follows: adjacent regions, and we add this similarity to the similarity set S again. At the same time, we also add t r to the region set R , and we finally label the region with a rectangular box.
The segmentation effect is shown in Figure 1 
A. Feature Extraction From HOG-FLD Feature Fusion
Because the edge contour feature of UAV has strong stability and extensibility, the HOG feature with strong ability to describe contour is extracted from data set. 
C. Sample Preparation and Classifier Training
In this article, 900 positive sample images and 900 negative sample images are selected, and 500 original images of positive samples are selected to calculate the aspect ratio of UAV. An image that aspect ratio is 1:2 is obtained, and the pixels are normalized to 256 * 512 to avoid the effect of image size on the recognition effect. 
A. Parameter Selection of FLD
In the process of extracting feature vector, the dimension that needs to be reduced by Fisher linear discriminant analysis algorithm is the parameter k of FLD algorithm, which changes with the change of this parameter. The contrast graph of recognition time is shown in Figure 3 . It can be seen from the graph that when k is 50, the whole algorithm has the least recognition time. 
